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1 Introduction 

Cancer is one of the major non-communicable diseases 
worldwide. In 2018, there were an estimated 18 million cancer 
cases and 9.6 million cancer-related deaths 1. The most common 
cancers are lung and breast cancers (each represents 12.3% of the 
total number of newly diagnosed cases), followed by colorectal 
and prostate cancers (10.6% and 7.5%, respectively) 2. The 
lifetime risk for developing cancer is one in five for men and one 
in six for women, and approximately one in eight men and one 
in eleven women die from this disease which remains the second 
leading cause of global deaths 1. 

Data from the first cancer incidence registers in populations from 
several countries 3 indicated that in the 1960s, colon and breast 
cancers were 5 to 10 times more frequent in the United States 
and Western Europe than in Japan and Southeast Asia. In 
contrast, stomach cancer was 15 times less common in the United 
States than in Japan or China. These differences cannot be 
explained exclusively by the carcinogenic factors known or 
suspected at the time (tobacco, alcohol, radiation, chemical, and 
physical carcinogens); the role of other factors related to lifestyle 
and diet has been hypothesized 4. Moreover, a systematic review 
and meta-analysis study reported an increased risk of gastric 
cancer among immigrant populations from two high-incidence 
regions (the former Soviet Union and Japan) to low-incidence 
regions (including Western Europe, Australia, Brazil, Canada, 

Israel, and the United States) and suggested that an assessment of 
immigrant generation along with other risk factors might help 
identify high-risk populations for prevention and therapeutic 
interventions 5. 

Since the beginning of the 1970s, numerous fundamental, 
clinical and epidemiological research studies have sought to 
identify and clarify the role of certain nutritional factors that may 
be involved as risk or protective factors in the development of 
cancers. The collective expertise of this work has made it possible 
to highlight the relationships between nutrition and cancer with 
varying degrees of certainty. 

Current evidence shows that of all cancer-related deaths about 
25-30% are caused by tobacco use, 30-35% are attributed to 
unhealthy diet, 15-20% are related to carcinogenic infections 
including Helicobacter pylori, Human papillomavirus, Hepatitis 
B virus, Hepatitis C virus, and Epstein-Barr virus, and the 
remaining 15-30% are due to other factors such as radiation, 
lifestyle habits, stress, and environmental pollutants 6,7. The 
genetic predisposition may also contribute to the onset of cancer, 
but the majority (90-95%) of human cancers is attributed to 
exogenous factors 7.  

The economic cost of cancer poses a significant burden to 
patients, families, communities, and governments throughout 
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the world, particularly in low- and middle-income countries. 
This is due to population aging and globalization of economies 
as well as increasing adoption of cancer-causing behaviors such as 
cigarette smoking, having a sedentary lifestyle, and eating 
unhealthy foods 8. Thus, cancer prevention is currently one of the 
major public health issues at national and global levels.  

According to the World Health Organization (WHO), between 
30-50% of all cancer cases could be prevented through 
implementing existing evidence-based practices in cancer 
prevention, and by avoiding behavioral and dietary risk factors 
such as low fruit and vegetable intake, being overweight or obese, 
and insufficient physical activity 1,8,9.  

In this paper, we provide an overview of the associations between 
cancer and diet, weight status, and physical activity synopsizing 
the main mechanisms underlying these associations as well as 
highlighting evidence-based recommendations to prevent tumor 
development and progression. Such information may help to 
raise awareness among regulators, physicians, patients, and 
caregivers, and may also inform the development of cancer 
prevention and control strategies. 

2 Material and Methods  

We conducted a literature review of published studies, 
particularly recent systematic reviews, meta-analyses, and large 
prospective studies, in peer-reviewed journals available in 
PubMed, ScienceDirect, and Google Scholar databases. These 
databases were searched between 16 March and 31 August 
2020. The key search terms “cancer”, “tumor” and “cancer 
types” were paired with “nutrition OR diet OR diet 
components OR food OR bioactive compounds OR red and 
processed meats OR carbohydrates OR alcohol OR alcoholic 
beverages OR fat OR fatty acids OR physical activity OR 
lifestyle OR body mass index (BMI) OR overweight OR obesity 
OR prevention OR causation OR development OR progression 
OR risk factors OR recommendations”. Only human studies in 
English language and articles that had full text available were 
included. All selected full-text articles were examined for 
citations of relevant studies. 

3 Results 

3.1 Relationship between diet and cancer 

Diet is a double-edged sword involved in both causation and 
prevention of human cancers 8. On one hand, there are 
unhealthy diets, that are rich in red and processed meats, refined 
grains, potato chips, sugary beverages, sweets, and high-fat 
dairy10-13, and drinker pattern (diet with a high content of 
wines, beers, and liquors) 14, which may be related to an 
increased risk for cancer. On the other hand, there are healthy 
diets, characterized by high intakes of vegetables, fruit, fish, 
poultry, whole grains, and low-fat dairy, which are associated 
with a reduced risk of cancer 10-12. For instance, systematic 
reviews have shown that the Western diet, defined as high 
dietary intake of saturated fats, sucrose, red meat, processed 
meat, pre-packaged foods, and low intake of fiber, represents a 
growing risk of various cancers including breast and colorectal 

cancer 10,15,16. Conversely, adherence to the Mediterranean diet, 
which is characterized by high consumption of fruits, vegetables, 
and fish, and low consumption of red meat, was found to be 
associated with a reduced risk of several types of cancer 
including breast, stomach, liver, and colorectal cancers 15-18. 

3.1.1 Diet components which probably reduce cancer 
risk 

Evidence-based recommendations released by various 
international organizations suggest that intake of primarily plant-
based foods such as vegetables, fruits, pulses, and whole grains 
plays an important role in cancer prevention 1,13. Several meta-
analyses have shown significant associations between higher 
vegetable consumption and reduced risk of many cancers, 
including oral cavity, esophagus, pharynx, and larynx cancers 13, 
as well as breast 10, ovarian 19, colorectal 20, pancreatic 21, and liver 
cancers 22. For instance, cruciferous vegetables such as broccoli, 
cauliflower, and Brussels sprouts 23, vegetables rich in carotenoids 
such as carrots, sweet potatoes, and green leafy vegetables 24,25, 
onions, and garlic 26 are well known for their anti-cancer effects.  

Increased fruit intake has also been shown in meta-analyses to 
be associated with a lower risk of colorectal 20, stomach, 
esophageal, lung, 13, breast 10, pancreatic cancers 21. For 
example, a systematic review conducted by Aune et al. revealed 
inverse associations between the intake of citrus fruits, dried 
fruits, tinned fruits, and fruit juice, and cancer risk 27. 

In addition, several studies have observed that increased 
consumption of dietary whole grains (such as brown rice, 
quinoa, oats, wheat, and rye) has protective effects against 
colorectal, pancreatic, and gastric cancers 9,13. 

Plant-based foods are high in dietary fibers, vitamins, minerals, 
and other phytochemicals, including carotenoids, phenolics, and 
flavonoids that may help to prevent cancer 28. It has been 
demonstrated that the consumption of sufficient amounts of 
plant-derived bioactive compounds has carcinogenesis-
preventive effects 29. Potential mechanisms explaining these 
associations include antioxidant effects, increased detoxification 
enzyme activity, favorable action of micronutrients, prevention 
of nutrient deficiencies, and stimulation of the immune 
system13,30. These natural bioactive compounds are also well 
known for their anti-cancer effects due to their ability to 
scavenge free radicals, their anti-mutagenic and anti-proliferative 
properties as well as their beneficial role in modulating 
hormonal concentration and hormonal metabolism 31.  

Furthermore, fibers of non-starchy vegetables and fruit were 
found to be associated with increased stool bulk which may 
reduce the intestinal transit time of foods and therefore lower 
the absorption of carcinogens in the colon 32. The inverse 
association between cancer risk and diets rich in whole grains 
and dietary fibers may be mediated by intestinal microbiota as 
well 11. Additionally, the health-promoting effects of fruits, 
vegetables, whole grains, and other plant-derived foods may be 
attributable to synergic interactions between bioactive 
compounds and other nutrients in the whole diet 29.  

According   to   the  WHO,  of   the   global  burden  of  disease  
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attributable to insufficient fruit and vegetable intake, about 15% 

was from cancers 33. It has been suggested that the worldwide 
estimates of the preventable fraction of cancer cases due to low 
fruit and vegetable consumption can range from 5-12% up to 
20-30% for upper gastrointestinal tract cancers 34. For this 
reason, it is recommended to consume at least five portions or 
servings (at least 400 g) of a variety of non-starchy vegetables 
and fruits every day, and at least 30 g per day of fibers from 
food sources 13. The Finnish experience shows the feasibility and 
effectiveness of cancer prevention programs targeting certain 
risk factors carried out at the population level. This efficiency is 
linked in particular to changes in the food supply in Finland, for 
example concerning access to plant products 35. 

3.1.2 Diet components that may increase cancer risk 

Red and processed meats 

Meat contains on average between 20% and 24% protein (when 
raw), provides all essential amino acids (lysine, threonine, 
methionine, phenylalanine, tryptophan, leucine, isoleucine, and 
valine) and appropriate amounts of various bioavailable 
micronutrients such as iron, zinc, selenium, vitamins B6, B12, 
and D, that are required for general health and wellbeing 36. 
However, several studies suggest that high consumption of red 
and processed meats is associated with increased colorectal 
cancer risk, and provide some evidence for other cancer sites 
such as the esophagus, lung, and stomach 37-40.  

The association between cancer and intake of red and processed 
meats may be explained by several mechanisms of action 
including (1) increased fat intake together with meat intake, 
which leads to an increase in insulin resistance and higher 
production of bile acids, and therefore could promote 
carcinogenesis; (2) cooking meats at high temperatures (e.g. 
roasting) and/or for prolonged times (e.g. stewing) that may 
result in the formation of carcinogenic heterocyclic amines and 
polycyclic aromatic hydrocarbons; (3) carcinogenic N-nitroso 
compounds (NOC), produced inside meat per se or by 
endogenous metabolic processes due to redox reactions of 
nitrogen oxides, nitrites and nitrates with secondary amines, 
namely N-alkyl amines; (4) heme iron in red meat, that acts as a 
nitrosylation agent forming NOC, and can promote 
carcinogenesis through increasing cell proliferation in the 
mucosa, lipid-peroxidation and/or cytotoxicity of fecal water 38. 

Cancer risk associated with meat intake may be reduced by 
decreasing, but not eliminating, meat intake and modifying 
food preparation/cooking methods 39. Moreover, as red meat is 
an important source of micronutrients with anticancer effects, 
including selenium, vitamin B6 and B12, and vitamin D, 
adjusting the balance between meat and other dietary 
components may be critical to protecting against potential 
cancer risks 39. 

Dietary carbohydrates 

Some meta-analyses that included several large cohort studies in 
Europe and North America have suggested an association 
between low carbohydrate intake and increased mortality 34,42. 
However, a large prospective study of individuals from 18 

countries across five continents reported that high carbohydrate 
intake was associated with an increased risk of mortality 43. 

Many studies have investigated the association between diets high 
in carbohydrates, glycemic index or glycemic load, and risk of 
various cancers; however, the results have been inconsistent 44-48. 
Systematic reviews and meta-analyses of observational studies 
found that high glycemic index and high glycemic load are related 
to increased risk of cancer at several common sites34,45,49. 
However, other meta-analysis studies do not support an 
association between diets high in glycemic index, glycemic load, 
total carbohydrates, and some cancers including endometrial 46, 
pancreatic 47, and prostate cancer 48. 

Consumption of high glycemic load foods, such as grains, 
potato products, and added sugars, was found to have causal 
relationships with obesity, diabetes, cardiovascular diseases, and 
some cancers; while non-starchy vegetables, whole fruits, 
legumes, and whole-kernel grains appeared to have protective 
effects 50. Diets with a low glycemic index/glycemic load were 
found to be associated with reduced concentrations of fasting 
blood glucose, glycosylated proteins, and insulin, and therefore 
decreased the risk of developing some chronic diseases, 
including cancer 51.  

Nevertheless, the biological effect of high-glycemic-index 
carbohydrates may depend on various factors related to insulin 
sensitivity, glucose intolerance, and other genetic or acquired 
physiological predispositions 50. For instance, several lines of 
evidence indicate that insulin resistance may play a role in the 
etiology of pancreatic cancer. Likewise, some potential risk 
factors for pancreatic cancer such as overweight and obesity, low 
physical activity, and type 2 diabetes are associated with insulin 
resistance 47,52. 

Alcoholic beverages 

There is evidence that consumption of alcoholic beverages (beer, 
wine, or spirits) is strongly linked to the risk of developing 
cancer of many organs, such as mouth, pharynx, larynx, 
esophagus, liver, colorectum, and breast 9,13. Regardless of the 
type of alcohol consumed, the International Agency for 
Research on Cancer has classified its content, ethanol in itself, as 
a primary carcinogenic component 53. 

The main mechanisms by which excess ethanol intake may 
promote carcinogenesis are: (1) formation of acetaldehyde that 
exerts mutagenic and carcinogenic effects; (2) expression of 
P450 2E1 cytochrome and associated oxidative stress and 
conversion of pro-carcinogens to carcinogens; (3) depletion of 
S-adenosylmethionine that leads to a global DNA 
hypomethylation; (4) induction of increased production of 
inhibitory guanine nucleotide-binding regulatory proteins and 
components of extracellular signal-regulated kinase–mitogen-
activated protein kinase signaling; (5) accumulation of iron and 
associated oxidative stress; (6) inhibition of the tumor 
suppressor gene BRCA1 and increased estrogen responsiveness 
(mainly in the breast); and (7) alteration of retinoic acid 
metabolism 54. 

When examining the impact of intensity and duration of 
alcohol intake, it has been suggested that relatively heavy 
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drinkers (>60 g/d) are three times more likely to develop cancer 
compared to non-drinkers, but the risk starts increasing already 
at moderate intakes, particularly among women. Regarding the 
effects of alcohol cessation, the estimated time for normalization 

of the risk is more than 10 years 55. 

Although relatively small amounts of ethanol seem to be safe for 
some organs, they may be harmful to other organs and tissues. 
Thus, alcohol consumption should be limited to two drinks per 
day for men and one drink per day for women 56. 

Dietary fat 

Traditionally, high dietary fat intake has been considered 
detrimental to health, and the current dietary guidelines 
recommend avoiding a high-fat diet and encourage low 
consumption of saturated fat in particular 57. Several prospective 
cohort studies have examined the association between dietary fat 
intake and mortality from all causes including cancer 43,58,59. 
One of these studies conducted among a population in 18 
countries from 5 continents found that fats including saturated 
and unsaturated fatty acids were associated with a lower risk of 
total mortality 43, and another study reported a positive 
association between trans-fat intake and all-cause mortality 58.  

A systematic review and meta-analysis of prospective cohort 
studies reported that a diet high in saturated fat was positively 
associated with higher mortality from cancer, while a diet high 
in polyunsaturated fat was associated with lower mortality from 
cancer 60. However, a recent meta-analysis from prospective 
cohort studies and randomized controlled trials found no 
significant association between dietary total fat and fatty acids 
and the risk of cancer 61.  

During the last decades, omega-3 and omega-6 polyunsaturated 
fatty acids have been a subject of extensive research, because of 
their nutritional role and their possible relation with the 
development of certain types of tumors. These essential 
polyunsaturated fatty acids are derived from the diet. Fish such 
as tuna, sardine, salmon, and trout, and nuts are rich in omega-
3 fatty acids, while food such as eggs, avocado, and most 
vegetable oils are good sources of omega-6 fatty acids. Omega-6 
fatty acids are converted by COX-2 enzyme into prostaglandin 
E2, a pro-inflammatory cytokine involved in the development 
of several cancers 62, whereas omega-3 fatty acids compete 
against omega-6 fatty acids as a substrate for COX-2 enzyme 
resulting in the production of prostaglandin E3, which does not 
possess mutagenic properties 63. 

Although high consumption of omega-3 fatty acids and low 
omega-6 fatty acids/omega-3 fatty acids ratio was found to be 
associated with a low risk of breast, ovarian, prostate, pancreatic, 
colorectal, and upper aero-digestive tract cancers 13,64-68, there is 
no enough evidence to suggest a significant relationship between 
the consumption of omega-3 fatty acids and cancer risk 69,70. 

Despite the controversial findings of previous studies, there is 
some evidence that low-fat diets may reduce the incidence of 
some common cancers 16,20,71,72. The World Cancer Research 
Fund (WCRF) also recommends limiting the consumption of 

foods high in fat to prevent weight gain, overweight, and 
obesity, and therefore prevent obesity-related cancers 13. 

3.2 Relationship between weight status and cancer 

Weight status is determined using body mass index (BMI), 
calculated by dividing body weight in kilograms by height in 
meters squared. The healthy or normal range of BMI for adults 
is 18.5-24.9 kg/m2; overweight corresponds to BMI ≥ 25 kg/m2 
and obesity to a BMI ≥ 30 kg/m2 73. The healthy range of BMI 
for children and adolescents varies with age 74. 

Obesity and overweight are now recognized as risk factors for 
various cancers, including mouth, pharynx, larynx, esophageal, 
stomach, pancreatic, gallbladder, liver, colorectal, breast, 
ovarian, endometrial, prostate, kidney cancers 13,75.  

Mechanisms linking overweight/obesity to cancer are complex 
and not fully understood. They include obesity-related factors 
affecting cancer cell promotion and progression such as (1) 
insulin resistance/hyperinsulinemia and abnormalities of the 
insulin-like growth factors (IGFs) system and signaling; (2) 
abnormality in sex hormones biosynthesis and pathway; (3) 
chronic low-grade inflammation and increased oxidative stress; 
(4) altered level and action of adipocytokines; (5) factors 
associated with excessive ectopic fat accumulation; (6) favorable 
microenvironment for tumors development and cellular 
perturbations, including vascular perturbations; (7) combined 
risk factors of obesity and cancer such as disruption of circadian 
rhythm and unhealthy dietary patterns; (8) disruption of the 
intestinal microbiome 76.  

Furthermore, epidemiologic studies published throughout the 
20th and 21st centuries associate high-calorie diets and obesity 
with the incidence of many types of cancer. Morbidities of 
obesity, including insulin resistance and diabetes mellitus type 
2, are both independently recognized to increase cancer risk77,78. 

There is growing evidence that intentional weight loss may 
result in a reduced incidence of cancer, particularly obesity‐
related cancers in women 79, and weight gain is associated with 
increased cancer risk, especially esophageal adenocarcinoma, 
colorectal (particularly in men), pancreatic, liver, gallbladder (in 
women), renal, postmenopausal breast, endometrial, ovarian, 
and prostate cancers 80,81.  

Thus, maintaining BMI within the healthy range (18-24.9 
kg/m2) and waist circumference below 94 cm for men and 80 cm 
for women 82 as well as avoiding weight gain (measured as body 
weight or waist circumference) throughout the life span are 
recommended for cancer prevention 9,13. This recommendation 
may be best achieved through maintaining energy balance by i) 
eating a diet rich in whole grains, fruit, vegetables, and beans; ii) 
being physically active; iii) limiting the consumption of fast foods 
and other foods high in fat and sugars; and iv) limiting intake of 
sugar-sweetened drinks 13. It should be noted that higher levels of 
physical activity (46-61 minutes of moderate-intensity physical 
activity per day) are required to have a significant effect on weight 
control 83. 
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3.3 Physical activity 

There is strong evidence that regular physical activity, the main 
determinant of energy expenditure, contributes to the primary 
prevention of multiple chronic diseases (e.g., cardiovascular 
diseases, diabetes, cancer, hypertension, obesity, depression, and 
osteoporosis) and premature mortality 84.  

The beneficial effects of physical activity on cancer risk can be 
attributed to several mechanisms that have been linked to tumor 
development at various anatomic sites. Physical activity reduces 
levels of reactive oxygen species, enhances immune function, 
decreases body fatness and inflammation, and improves insulin 
sensitivity 85,86. It has also been reported that moderate physical 
activity induces gene expression of antioxidant enzymes such as 
superoxide dismutase, glutathione peroxidase, and catalase, 
known for their protective effects against oxidative DNA 
damage and carcinogenesis 87,88. Moreover, physical activity 
affects the metabolic profile of estrogens which results in 
reduced hormonal activity and increased anti-proliferative 
properties in cancer cells 89.  

Regular physical activity is associated with a lower risk of most 
common malignancies, including lung, breast, hepatobiliary 
tract, endometrial, colon, oropharyngeal, kidney, and bladder 
cancers 89-91. For example, physically active men and women 
were found to have about a 30%-40% reduction in the relative 
risk of developing colon cancer compared to their inactive peers. 
Similarly, physically active women exhibited a 20%-30% 
reduction in the relative risk of breast cancer compared to 
inactive women 92. Several studies have also reported that higher 
levels of leisure-time physical activity were associated with more 
than a 20% reduced risk for 7 cancers (esophageal 
adenocarcinoma, cancers of the liver, lung, kidney, gastric 
cardia, endometrium, and myeloid leukemia) 93. However, 
physical activity of a moderate to vigorous intensity was found 
to be positively associated with a higher risk of melanoma, a 
serious form of skin cancer, and prostate cancer 93,94. 

Thus, physical activity is becoming an increasingly important 
intervention for reducing cancer risk. Observational studies have 
confirmed the protective effect of physical activity against 
cancer, and support moderate physical activity (>4.5 MET) 
more than light physical activities (<4.5 MET) 93. Evidence-
based recommendations for cancer prevention suggest being at 
least moderately physically active across the lifespan (taking part 
throughout each week in at least 150 minutes of moderate-
intensity physical activity) 13. 

4 Discussion  

There is a wide range of factors related to diet, weight status, 
and physical activity that can influence the biological processes 
underpinning the development and progression of cancer. Many 
studies have shown that diets, characterized by high intakes of 
vegetables, fruit, and whole grains may have protective effects 
against cancer. Conversely, diets that are rich in red and 
processed meats and foods high in fat and sugars as well as 
alcohol consumption were found to be associated with increased 
risk of various types of cancers including breast, colorectal, and 

esophageal cancer 10,11. However, there is no enough evidence to 
suggest a significant relationship between cancer risk and 
various diet components. For instance, a systematic review and 
meta-analysis study found no association between red and 
processed meat and pancreatic cancer risk 95. Similarly, 
polyunsaturated fatty acid intake was found to have little or no 
effect on lung cancer risk 69. 

Despite scientific advances worldwide and the large body of 
research published over the last decades, the overall contribution 
of diet and nutrition to cancer is not well understood 8,32. This is 
due to several factors such as measurement error, strong 
correlations between different foods and nutrients, and other 
potential confounding factors that should be considered when 
interpreting the results of studies dealing with diet and cancer 32. 
Indeed, observed associations between diet and cancer risk could 
be confounded by other risk factors, such as physical inactivity 
for colorectal cancer, human papillomavirus for cervical cancer, 
Helicobacter pylori for stomach cancer, and smoking for lung 
cancer 32. Also, other dietary factors including breastfeeding and 
fasting, rather than a diet, could be protective factors against 
cancer and many metabolic, inflammatory, and immune 
diseases96,97. Further studies are needed to fully understand the 
complex association between diet and carcinogenesis, particularly 
the effects of certain dietary patterns instead of individual food or 
nutrient that could be positively or negatively related to the risk 
of cancer development. 

Overweight and obesity are associated with an increased risk of 
common and less common cancers 13. However, for some cancer 
types, associations differ between sexes and populations of 
different ethnic origins 75. Furthermore, excess body weight may 
have protective effects on certain cancers including 
premenopausal breast cancer and lung cancer 98. The obesity 
paradox in cancer may be partially explained by methodological 
approaches related to using BMI as a surrogate measure of 
general adiposity, research limitations such as inadequate 
adjustment for confounding risk factors, selection, stratification 
and detection biases, and potential confounders including age, 
tobacco smoking, and physical inactivity 76.  

Given the multifactorial etiology of obesity involving genetic, 
behavioral, epidemiologic, and metabolic factors, a 
transdisciplinary research approach to investigate the 
relationship between overweight/obesity and cancer is 
warranted. Moreover, sarcopenia (low muscle mass), a prevalent 
condition in obese cancer patients, may need further body 
composition assessments using sophisticated tools to explore the 
obesity paradox in cancer and the potential mechanisms that 
could explain it. 

Previous studies have demonstrated that people who engage in 
moderate to vigorous levels of physical activity are at a lower risk 
of developing several cancers including lung, breast, 
hepatobiliary tract, colon, and oropharyngeal cancers 13,90. 
Nevertheless, for some cancers, this risk reduction may be 
independent of the direct effect of physical activity. It has been 
reported that physical activity helps prevent unhealthy weight 
gain and physical exercise decreases levels of cancer biomarkers 
including estradiol, mainly as a result of weight loss 99. Thus, 
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the reduced cancer risk associated with physical activity may be 
primarily due to lowering body weight. 

In addition, observational studies have shown that low 25-
hydroxyvitamin D levels, in women with early-stage breast 
cancer, are associated with an increased recurrence risk 100. Since 
outdoor physical activity can increase 25-hydroxyvitamin D 
levels, this could be another mechanism linking physical activity 
to cancer 90. 

Although there is irrefutable evidence that physical activity plays 
an important role in preventing many cancers, the type, 
intensity, duration, and frequency of physical activity that have 
optimal effects for cancer prevention remain unclear 95. Further 
studies including controlled clinical randomized trials are 
required to address this issue. 

5 Conclusion 

Our findings suggest that adopting a diet high in plant foods 
such as vegetables, fruits, and whole grains and low in red and 
processed meats, fat and refined carbohydrates, limiting alcohol 
consumption, maintaining a healthy weight, and regular 
physical activity are the cornerstones of cancer prevention 
interventions. Further studies are needed to elucidate the 
associations between diet, physical activity, overweight/obesity 
and cancer for the development of effective preventive strategies 
aimed at reducing the cancer burden. 
 
Acknowledgment: Not applicable 
Author Contribution: All authors have contributed to this work, read 
and approved the final version of the manuscript. 
Funding: This research received no external funding. 
Conflicts of Interest: The authors declare no conflicts of interest. 
 
ORCID: 
Slimane Mehdad: https://orcid.org/0000-0002-3800-6817  
Hassan Aguenaou: https://orcid.org/0000-0002-7137-1955  
Khalid Taghzouti: https://orcid.org/0000-0002-5638-3368  

References  

1. World Health Organization (WHO). Cancer: Key facts. 
World Health Organization. Published September 12, 
2018. Available at: https://www.who.int/news-room/fact-
sheets/detail/cancer.   

2. Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R. L., 
Torre, L. A., & Jemal, A. (2018). Global cancer statistics 
2018: Globocan estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA: A Cancer 
Journal for Clinicians, 68(6), 394-424. 
https://doi.org/10.3322/caac.21492  

3. Doll, R., Payne, P. M., & Waterhouse, J. A. (1966). 
Incidence. Cancer Incidence in Five Continents, 25-215. 
https://doi.org/10.1007/978-3-642-85849-9_4  

4.  Doll, R. (2017). The prevention of cancer: Pointers from 
Epidemiology. pp. 143. ISBN: 9781315134178. 
https://doi.org/10.4324/9781315134178  

5. Pabla, B. S., Shah, S. C., Corral, J. E., & Morgan, D. R. 
(2020). Increased incidence and mortality of gastric 

cancer in immigrant populations from high to low 
regions of incidence: A systematic review and meta-
analysis. Clinical Gastroenterology and Hepatology, 
18(2), 347-359.e5. 
https://doi.org/10.1016/j.cgh.2019.05.032  

6. Anand, P., Kunnumakkara, A. B., Sundaram, C., 
Harikumar, K. B., Tharakan, S. T., Lai, O. S., Sung, B., 
& Aggarwal, B. B. (2008). Cancer is a preventable disease 
that requires major lifestyle changes. Pharmaceutical 
Research, 25(9), 2200-2200. 
https://doi.org/10.1007/s11095-008-9690-4  

7. International Agency for Research on Cancer (IARC). 
The Causes of Cancer. Available at: 
https://publications.iarc.fr/_publications/media/downloa
d/4097/52fc753d9c7ce5ff141c6a1dc5424cf3c6cf0df4.pd
f.  

8. Vineis, P., & Wild, C. P. (2014). Global cancer patterns: 
Causes and prevention. The Lancet, 383(9916), 549-
557. https://doi.org/10.1016/s0140-6736(13)62224-2  

9. Kushi, L. H., Byers, T., Doyle, C., Bandera, E. V., 
McCullough, M., Gansler, T., Andrews, K. S., & Thun, 
M. J. (2006). American Cancer Society guidelines on 
nutrition and physical activity for cancer prevention: 
Reducing the risk of cancer with healthy food choices and 
physical activity. CA: A Cancer Journal for Clinicians, 
56(5), 254-281. 
https://doi.org/10.3322/canjclin.56.5.254  

10. Xiao, Y., Xia, J., Li, L., Ke, Y., Cheng, J., Xie, Y., Chu, 
W., Cheung, P., Kim, J. H., Colditz, G. A., Tamimi, R. 
M., & Su, X. (2019). Associations between dietary 
patterns and the risk of breast cancer: A systematic review 
and meta-analysis of observational studies. Breast Cancer 
Research, 21(1). https://doi.org/10.1186/s13058-019-
1096-1  

11. Mehta, R. S., Nishihara, R., Cao, Y., Song, M., Mima, 
K., Qian, Z. R., Nowak, J. A., Kosumi, K., Hamada, T., 
Masugi, Y., Bullman, S., Drew, D. A., Kostic, A. D., 
Fung, T. T., Garrett, W. S., Huttenhower, C., Wu, K., 
Meyerhardt, J. A., Zhang, X., … Ogino, S. (2017). 
Association of dietary patterns with risk of colorectal 
cancer subtypes classified by Fusobacterium nucleatum in 
tumor tissue. JAMA Oncology, 3(7), 921. 
https://doi.org/10.1001/jamaoncol.2016.6374  

12. Chan, J. M., Gong, Z., Holly, E. A., & Bracci, P. M. 
(2013). Dietary patterns and risk of pancreatic cancer in a 
large population-based case-control study in the San 
Francisco Bay Area. Nutrition and Cancer, 65(1), 157-
164. https://doi.org/10.1080/01635581.2012.725502  

13. World Cancer Research Fund International/American 
Institute for Cancer Research. Diet, nutrition, physical 
activity and cancer: a global perspective. Continuous 
update project Expert Report 2018. Available at: 
https://www.wcrf.org/dietandcancer  

14. Chao, C. (2007). Associations between beer, wine, and 
liquor consumption and lung cancer risk: A meta-
analysis. Cancer Epidemiology Biomarkers & Prevention, 

https://orcid.org/0000-0002-3800-6817
https://orcid.org/0000-0002-7137-1955
https://orcid.org/0000-0002-5638-3368
https://www.who.int/news-room/fact-sheets/detail/cancer
https://www.who.int/news-room/fact-sheets/detail/cancer
https://doi.org/10.3322/caac.21492
https://doi.org/10.1007/978-3-642-85849-9_4
https://doi.org/10.4324/9781315134178
https://doi.org/10.1016/j.cgh.2019.05.032
https://doi.org/10.1007/s11095-008-9690-4
https://publications.iarc.fr/_publications/media/download/4097/52fc753d9c7ce5ff141c6a1dc5424cf3c6cf0df4.pdf
https://publications.iarc.fr/_publications/media/download/4097/52fc753d9c7ce5ff141c6a1dc5424cf3c6cf0df4.pdf
https://publications.iarc.fr/_publications/media/download/4097/52fc753d9c7ce5ff141c6a1dc5424cf3c6cf0df4.pdf
https://doi.org/10.1016/s0140-6736(13)62224-2
https://doi.org/10.3322/canjclin.56.5.254
https://doi.org/10.1186/s13058-019-1096-1
https://doi.org/10.1186/s13058-019-1096-1
https://doi.org/10.1001/jamaoncol.2016.6374
https://doi.org/10.1080/01635581.2012.725502
https://www.wcrf.org/dietandcancer


              Mehdad et al.                                                                                                                                                                 Cancer prevention 

 

331                    Nor. Afr. J. Food Nutr. Res. 2020; 4(8): 325-335  

16(11), 2436-2447. https://doi.org/10.1158/1055-
9965.epi-07-0386  

15. Garcia-Larsen, V., Morton, V., Norat, T., Moreira, A., 
Potts, J. F., Reeves, T., & Bakolis, I. (2018). Dietary 
patterns derived from principal component analysis 
(PCA) and risk of colorectal cancer: A systematic review 
and meta-analysis. European Journal of Clinical 
Nutrition, 73(3), 366-386. 
https://doi.org/10.1038/s41430-018-0234-7  

16. Dianatinasab, M., Rezaian, M., HaghighatNezad, E., 
Bagheri-Hosseinabadi, Z., Amanat, S., Rezaeian, S., 
Masoudi, A., & Ghiasvand, R. (2020). Dietary patterns 
and risk of invasive ductal and lobular breast carcinomas: 
A systematic review and meta-analysis. Clinical Breast 
Cancer, 20(4), e516-e528. 
https://doi.org/10.1016/j.clbc.2020.03.007  

17. Farinetti, A., Zurlo, V., Manenti, A., Coppi, F., & 
Mattioli, A. V. (2017). Mediterranean diet and colorectal 
cancer: A systematic review. Nutrition, 43-44, 83-88. 
https://doi.org/10.1016/j.nut.2017.06.008  

18. Schwingshackl, L., & Hoffmann, G. (2015). Adherence 
to Mediterranean diet and risk of cancer: An updated 
systematic review and meta‐analysis of observational 
studies. Cancer Medicine, 4(12), 1933-1947. 
https://doi.org/10.1002/cam4.539  

19. Hu, J., Hu, Y., Hu, Y., & Zheng, S. (2015). Intake of 
cruciferous vegetables is associated with reduced risk of 
ovarian cancer: a meta-analysis. Asia Pacific Journal of 
Clinical Nutrition, 24(1), 101–109. 
https://doi.org/10.6133/apjcn.2015.24.1.22 

20. angestani, H., Salari-Moghaddam, A., Ghalandari, H., & 
Emamat, H. (2020). Adherence to the dietary approaches 
to stop hypertension (DASH) dietary pattern reduces the 
risk of colorectal cancer: A systematic review and meta-
analysis. Clinical Nutrition, 39(10), 2975-2981. 
https://doi.org/10.1016/j.clnu.2020.02.002   

21. Wu, Q., Wu, L., Zheng, L., Xu, X., Ji, C., & Gong, T. 
(2016). Consumption of fruit and vegetables reduces risk 
of pancreatic cancer. European Journal of Cancer 
Prevention, 25(3), 196-205. 
https://doi.org/10.1097/cej.0000000000000171  

22. Luo, A., Wang, F., Luo, D., Hu, D., Mao, P., Xie, W., 
He, X., Kan, W., & Wang, Y. (2015). Consumption of 
vegetables may reduce the risk of liver cancer: Results 
from a meta-analysis of case-control and cohort studies. 
Clinics and Research in Hepatology and 
Gastroenterology, 39(1), 45-51. 
https://doi.org/10.1016/j.clinre.2014.08.003  

23. Wu, Q., Yang, Y., Vogtmann, E., Wang, J., Han, L., Li, 
H., & Xiang, Y. (2013). Cruciferous vegetables intake 
and the risk of colorectal cancer: A meta-analysis of 
observational studies. Annals of Oncology, 24(4), 1079-
1087. https://doi.org/10.1093/annonc/mds601   

24. Eliassen, A. H., Hendrickson, S. J., Brinton, L. A., 
Buring, J. E., Campos, H., Dai, Q., Dorgan, J. F., 
Franke, A. A., Gao, Y., Goodman, M. T., Hallmans, G., 
Helzlsouer, K. J., Hoffman-Bolton, J., Hultén, K., Sesso, 

H. D., Sowell, A. L., Tamimi, R. M., Toniolo, P., 
Wilkens, L. R., … Hankinson, S. E. (2012). Circulating 
carotenoids and risk of breast cancer: Pooled analysis of 
eight prospective studies. JNCI: Journal of the National 
Cancer Institute, 104(24), 1905-1916. 
https://doi.org/10.1093/jnci/djs461  

25. Benkhadda, H., Bouchentouf, M., & El Herrag, S.E., 
(2019). Association between carotenoids and prostate 
cancer risk: A Meta-Analysis. North African Journal of 
Food and Nutrition Research, 03(05), 131-139. 
https://doi.org/10.5281/zenodo.2575438  

26. Pourzand, A., Tajaddini, A., Pirouzpanah, S., Asghari-
Jafarabadi, M., Samadi, N., Ostadrahimi, A., & Sanaat, 
Z. (2016). Associations between 
DietaryAlliumVegetables and risk of breast cancer: A 
hospital-based matched case-control study. Journal of 
Breast Cancer, 19(3), 292. 
https://doi.org/10.4048/jbc.2016.19.3.292  

27. Aune, D., Giovannucci, E., Boffetta, P., Fadnes, L. T., 
Keum, N., Norat, T., Greenwood, D. C., Riboli, E., 
Vatten, L. J., & Tonstad, S. (2017). Fruit and vegetable 
intake and the risk of cardiovascular disease, total cancer 
and all-cause mortality—a systematic review and dose-
response meta-analysis of prospective studies. 
International Journal of Epidemiology, 46(3), 1029-
1056. https://doi.org/10.1093/ije/dyw319  

28. Kapinova, A., Stefanicka, P., Kubatka, P., Zubor, P., 
Uramova, S., Kello, M., Mojzis, J., Blahutova, D., 
Qaradakhi, T., Zulli, A., Caprnda, M., Danko, J., 
Lasabova, Z., Busselberg, D., & Kruzliak, P. (2017). Are 
plant-based functional foods better choice against cancer 
than single phytochemicals? A critical review of current 
breast cancer research. Biomedicine & Pharmacotherapy, 
96, 1465-1477. https://doi.org/10.1016/j.biopha.2017.11.134  

29. Liu, R. H. (2013). Dietary Bioactive compounds and 
their health implications. Journal of Food Science, 
78(s1), A18-A25. https://doi.org/10.1111/1750-
3841.12101  

30. Key, T. J. (2010). Fruit and vegetables and cancer risk. 
British Journal of Cancer, 104(1), 6-11. 
https://doi.org/10.1038/sj.bjc.6606032  

31. Steinmetz, K. A., & Potter, J. D. (1991). Vegetables, 
fruit, and cancer. II. Mechanisms. Cancer Causes and 
Control, 2(6), 427-442. 
https://doi.org/10.1007/bf00054304  

32. Key, T. J., Schatzkin, A., Willett, W. C., Allen, N. E., 
Spencer, E. A., & Travis, R. C. (2004). Diet, nutrition 
and the prevention of cancer. Public Health Nutrition, 
7(1a), 187-200. https://doi.org/10.1079/phn2003588  

33. World Health Organization. Global strategy on diet, 
physical activity and health: fruit, vegeta-bles and NCD 
disease prevention. Available at: 
https://www.who.int/dietphysicalactivity/fruit/index1.ht
ml.2003   

34. International Agency for Research on Cancer (IARC). 
Handbook on Fruit and Vegetable Consumption and 
Cancer Prevention, forthcoming. Available at: 

https://doi.org/10.1158/1055-9965.epi-07-0386
https://doi.org/10.1158/1055-9965.epi-07-0386
https://doi.org/10.1038/s41430-018-0234-7
https://doi.org/10.1016/j.clbc.2020.03.007
https://doi.org/10.1016/j.nut.2017.06.008
https://doi.org/10.1002/cam4.539
https://doi.org/10.6133/apjcn.2015.24.1.22
https://doi.org/10.1016/j.clnu.2020.02.002
https://doi.org/10.1097/cej.0000000000000171
https://doi.org/10.1016/j.clinre.2014.08.003
https://doi.org/10.1093/annonc/mds601
https://doi.org/10.1093/jnci/djs461
https://doi.org/10.5281/zenodo.2575438
https://doi.org/10.4048/jbc.2016.19.3.292
https://doi.org/10.1093/ije/dyw319
https://doi.org/10.1016/j.biopha.2017.11.134
https://doi.org/10.1111/1750-3841.12101
https://doi.org/10.1111/1750-3841.12101
https://doi.org/10.1038/sj.bjc.6606032
https://doi.org/10.1007/bf00054304
https://doi.org/10.1079/phn2003588
https://www.who.int/dietphysicalactivity/fruit/index1.html.2003
https://www.who.int/dietphysicalactivity/fruit/index1.html.2003


              Mehdad et al.                                                                                                                                                                 Cancer prevention 

 

Nor. Afr. J. Food Nutr. Res. 2020; 4(8): 325-335    332 

https://publications.iarc.fr/Book-And-Report-Series/Iarc-
Handbooks-Of-Cancer-Prevention/Fruit-And-
Vegetables-2003  

35. Puska, P., Tuomilehto, J., Nissinen, A., & Salonen, J. 
(2009). Ten years of the north Karelia project. Acta 
Medica Scandinavica, 218(S701), 66-71. 
https://doi.org/10.1111/j.0954-6820.1985.tb08891.x  

36. Wyness, L. (2015). The role of red meat in the diet: 
Nutrition and health benefits. Proceedings of the 
Nutrition Society, 75(3), 227-232. 
https://doi.org/10.1017/s0029665115004267. 

37. Lippi, G., Mattiuzzi, C., & Cervellin, G. (2016). Meat 
consumption and cancer risk: A critical review of 
published meta-analyses. Critical Reviews in 
Oncology/Hematology, 97, 1-14. 
https://doi.org/10.1016/j.critrevonc.2015.11.008  

38. Abid, Z., Cross, A. J., & Sinha, R. (2014). Meat, dairy, 
and cancer. The American Journal of Clinical Nutrition, 
100(suppl_1), 386S-393S. 
https://doi.org/10.3945/ajcn.113.071597  

39. Ferguson, L. R. (2010). Meat and cancer. Meat Science, 
84(2), 308-313. 
https://doi.org/10.1016/j.meatsci.2009.06.032  

40. Norat, T., Bingham, S., Ferrari, P., Slimani, N., Jenab, 
M., Mazuir, M., Overvad, K., Olsen, A., Tjønneland, A., 
Clavel, F., Boutron-Ruault, M., Kesse, E., Boeing, H., 
Bergmann, M. M., Nieters, A., Linseisen, J., 
Trichopoulou, A., Trichopoulos, D., Tountas, Y., … 
Riboli, E. (2005). Meat, fish, and colorectal cancer risk: 
The European prospective investigation into cancer and 
nutrition. JNCI: Journal of the National Cancer 
Institute, 97(12), 906-916. 
https://doi.org/10.1093/jnci/dji164  

41. Noto, H., Goto, A., Tsujimoto, T., & Noda, M. (2013). 
Low-Carbohydrate Diets and All-Cause Mortality: A 
Systematic Review and Meta-Analysis of Observational 
Studies. PLoS ONE, 8(1). 
https://doi.org/10.1371/journal.pone.0055030   

42. Seidelmann, S.B., Claggett, B., Cheng, S., Henglin, M., 
Shah, A., Steffen, L.M., Folsom, A.R., Rimm, E.B., 
Willett, W.C., & Solomon, S.D. (2019). Dietary 
carbohydrate intake and mortality: A prospective cohort 
study and meta-analysis. Yearbook of Paediatric 
Endocrinology. https://doi.org/10.1530/ey.16.12.9  

43. Dehghan, M., Mente, A., Zhang, X., Swaminathan, S., 
Li, W., Mohan, V., Iqbal, R., Kumar, R., Wentzel-
Viljoen, E., Rosengren, A., Amma, L. I., Avezum, A., 
Chifamba, J., Diaz, R., Khatib, R., Lear, S., Lopez-
Jaramillo, P., Liu, X., Gupta, R., Mohammadifard, N., 
… Prospective Urban Rural Epidemiology (PURE) study 
investigators (2017). Associations of fats and 
carbohydrate intake with cardiovascular disease and 
mortality in 18 countries from five continents (PURE): a 
prospective cohort study. Lancet (London, England), 
390(10107), 2050–2062. 
https://doi.org/10.1016/S0140-6736(17)32252-3  

44. Turati, F., Galeone, C., Gandini, S., Augustin, L. S., 
Jenkins, D. J., Pelucchi, C., & La Vecchia, C. (2015). 
High glycemic index and glycemic load are associated 
with moderately increased cancer risk. Molecular 
Nutrition & Food Research, 59(7), 1384-1394. 
https://doi.org/10.1002/mnfr.201400594  

45. Choi, Y., Giovannucci, E., & Lee, J. E. (2012). 
Glycaemic index and glycaemic load in relation to risk of 
diabetes-related cancers: A meta-analysis. British Journal 
of Nutrition, 108(11), 1934-1947. 
https://doi.org/10.1017/s0007114512003984  

46. Sadeghi, A., Sadeghian, M., Nasiri, M., Rahmani, J., 
Khodadost, M., Pirouzi, A., Maleki, V., & Sadeghi, O. 
(2020). Carbohydrate quantity and quality affect the risk 
of endometrial cancer: A systematic review and dose-
response meta-analysis. Clinical Nutrition, 39(6), 1681-
1691. https://doi.org/10.1016/j.clnu.2019.08.001  

47. Aune, D., Chan, D., Vieira, A., Navarro Rosenblatt, D., 
Vieira, R., Greenwood, D., Cade, J., Burley, V., & 
Norat, T. (2012). Dietary fructose, carbohydrates, 
glycemic indices and pancreatic cancer risk: A systematic 
review and meta-analysis of cohort studies. Annals of 
Oncology, 23(10), 2536-2546. 
https://doi.org/10.1093/annonc/mds076  

48. Fan, L. L., Su, H. X., Gu, X. J., Chen, Y. H., & Nan, C. 
J. (2018). Carbohydrate intake and the risk of prostate 
cancer. Clinica Chimica Acta, 484, 60-71. 
https://doi.org/10.1016/j.cca.2018.05.032  

49. Gnagnarella, P., Gandini, S., La Vecchia, C., & 
Maisonneuve, P. (2008). Glycemic index, glycemic load, 
and cancer risk: A meta-analysis. The American Journal 
of Clinical Nutrition, 87(6), 1793-1801. 
https://doi.org/10.1093/ajcn/87.6.1793 

50. Ludwig, D. S., Hu, F. B., Tappy, L., & Brand-Miller, J. 
(2018). Dietary carbohydrates: Role of quality and 
quantity in chronic disease. BMJ, k2340. 
https://doi.org/10.1136/bmj.k2340  

51. Hu, J., La Vecchia, C., Augustin, L., Negri, E., De Groh, 
M., Morrison, H., & Mery, L. (2013). Glycemic index, 
glycemic load and cancer risk. Annals of Oncology, 
24(1), 245-251. https://doi.org/10.1093/annonc/mds235  

52. Huxley, R., Ansary-Moghaddam, A., Berrington de 
González, A., Barzi, F., & Woodward, M. (2005). Type-
II diabetes and pancreatic cancer: A meta-analysis of 36 
studies. British Journal of Cancer, 92(11), 2076-2083. 
https://doi.org/10.1038/sj.bjc.6602619  

53. International Agency for Research on Cancer (IARC). 
Alcohol consumption and ethyl car-bamate. Lyon: 
International Agency for Research on Cancer. pp. 1-517. 
Available at: https://publications.iarc.fr/114  

54. Purohit, V., Khalsa, J., & Serrano, J. (2005). 
Mechanisms of alcohol-associated cancers: Introduction 
and summary of the symposium. Alcohol, 35(3), 155-
160. https://doi.org/10.1016/j.alcohol.2005.05.001  

55. International Agency for Research on Cancer (IARC). A 
review of human carcinogens. Part E: personal habits and 
indoor combustions. Lyon: International Agency for 

https://publications.iarc.fr/Book-And-Report-Series/Iarc-Handbooks-Of-Cancer-Prevention/Fruit-And-Vegetables-2003
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Handbooks-Of-Cancer-Prevention/Fruit-And-Vegetables-2003
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Handbooks-Of-Cancer-Prevention/Fruit-And-Vegetables-2003
https://doi.org/10.1111/j.0954-6820.1985.tb08891.x
https://doi.org/10.1017/s0029665115004267
https://doi.org/10.1016/j.critrevonc.2015.11.008
https://doi.org/10.3945/ajcn.113.071597
https://doi.org/10.1016/j.meatsci.2009.06.032
https://doi.org/10.1093/jnci/dji164
https://doi.org/10.1371/journal.pone.0055030
https://doi.org/10.1530/ey.16.12.9
https://doi.org/10.1016/S0140-6736(17)32252-3
https://doi.org/10.1002/mnfr.201400594
https://doi.org/10.1017/s0007114512003984
https://doi.org/10.1016/j.clnu.2019.08.001
https://doi.org/10.1093/annonc/mds076
https://doi.org/10.1016/j.cca.2018.05.032
https://doi.org/10.1093/ajcn/87.6.1793
https://doi.org/10.1136/bmj.k2340
https://doi.org/10.1093/annonc/mds235
https://doi.org/10.1038/sj.bjc.6602619
https://publications.iarc.fr/114
https://doi.org/10.1016/j.alcohol.2005.05.001


              Mehdad et al.                                                                                                                                                                 Cancer prevention 

 

333                    Nor. Afr. J. Food Nutr. Res. 2020; 4(8): 325-335  

Research on Cancer. pp. 1–575. Available at: 
https://publications.iarc.fr/122  

56. Bail, J., Meneses, K., & Demark-Wahnefried, W. (2016). 
Nutritional status and diet in cancer prevention. 
Seminars in Oncology Nursing, 32(3), 206-214. 
https://doi.org/10.1016/j.soncn.2016.05.004  
57. Food and Agriculture Organization of the 
United Nations. Summary of conclusions and die-tary 
recommendations on total fat and fatty acids. In: Fats 
and fatty acids in human nutrition report of an expert 
consultation; 2010. Available at: 
http://www.fao.org/ag/agn/nutrition/docs/Fats%20and%
20Fatty%20Acids%20Summary.pdf     

58. Kiage, J. N., Merrill, P. D., Robinson, C. J., Cao, Y., 
Malik, T. A., Hundley, B. C., Lao, P., Judd, S. E., 
Cushman, M., Howard, V. J., & Kabagambe, E. K. 
(2013). Intake of trans fat and all-cause mortality in the 
reasons for geographical and racial differences in stroke 
(Regards) cohort. The American Journal of Clinical 
Nutrition, 97(5), 1121-1128. 
https://doi.org/10.3945/ajcn.112.049064  

59. Wakai, K., Naito, M., Date, C., Iso, H., Tamakoshi, A., 
& JACC Study Group (2014). Dietary intakes of fat and 
total mortality among Japanese populations with a low 
fat intake: the Japan Collaborative Cohort (JACC) Study. 
Nutrition & metabolism, 11(1), 12. 
https://doi.org/10.1186/1743-7075-11-12  

60. Kim, Y., Je, Y., & Giovannucci, E. L. (2020). Association 
between dietary fat intake and mortality from all-causes, 
cardiovascular disease, and cancer: A systematic review 
and meta-analysis of prospective cohort studies. Clinical 
Nutrition (Edinburgh, Scotland), S0261-
5614(20)30355-1. Advance online publication. 
https://doi.org/10.1016/j.clnu.2020.07.007  

61. Cao, Y., Hou, L., & Wang, W. (2016). Dietary total fat 
and fatty acids intake, serum fatty acids and risk of breast 
cancer: A meta-analysis of prospective cohort studies. 
International Journal of Cancer, 138(8), 1894–1904. 
https://doi.org/10.1002/ijc.29938  

62. Wang, M. T., Honn, K. V., & Nie, D. (2007). 
Cyclooxygenases, prostanoids, and tumor progression. 
Cancer Metastasis Reviews, 26(3-4), 525–534. 
https://doi.org/10.1007/s10555-007-9096-5  

63. Bagga, D., Wang, L., Farias-Eisner, R., Glaspy, J. A., & 
Reddy, S. T. (2003). Differential effects of prostaglandin 
derived from omega-6 and omega-3 polyunsaturated fatty 
acids on COX-2 expression and IL-6 secretion. 
Proceedings of the National Academy of Sciences of the 
United States of America, 100(4), 1751–1756. 
https://doi.org/10.1073/pnas.0334211100   

64. Grosso, G., Buscemi, S., Galvano, F., Mistretta, A., 
Marventano, S., La Vela, V., Drago, F., Gangi, S., Basile, 
F., & Biondi, A. (2013). Mediterranean diet and cancer: 
epidemiological evidence and mechanism of selected 
aspects. BMC Surgery, 13 Suppl 2(Suppl 2), S14. 
https://doi.org/10.1186/1471-2482-13-S2-S14  

65. Aglago, E. K., Huybrechts, I., Murphy, N., Casagrande, 
C., Nicolas, G., Pischon, T., Fedirko, V., Severi, G., 
Boutron-Ruault, M. C., Fournier, A., Katzke, V., Kühn, 
T., Olsen, A., Tjønneland, A., Dahm, C. C., Overvad, 
K., Lasheras, C., Agudo, A., Sánchez, M. J., Amiano, P., 
… Gunter, M. J. (2020). Consumption of Fish and 
Long-chain n-3 Polyunsaturated Fatty Acids Is Associated 
With Reduced Risk of Colorectal Cancer in a Large 
European Cohort. Clinical Gastroenterology and 
Hepatology : the official clinical practice journal of the 
American Gastroenterological Association, 18(3), 654–
666.e6. https://doi.org/10.1016/j.cgh.2019.06.031   

66. Wu, S., Feng, B., Li, K., Zhu, X., Liang, S., Liu, X., 
Han, S., Wang, B., Wu, K., Miao, D., Liang, J., & Fan, 
D. (2012). Fish consumption and colorectal cancer risk 
in humans: a systematic review and meta-analysis. The 
American Journal of Medicine, 125(6), 551–9.e5. 
https://doi.org/10.1016/j.amjmed.2012.01.022  

67. Jiang, W., Wang, M., Jiang, H. Z., Chen, G. C., & Hua, 
Y. F. (2019). Meta-analysis of fish consumption and risk 
of pancreatic cancer in 13 prospective studies with 1.8 
million participants. PloS One, 14(9), e0222139. 
https://doi.org/10.1371/journal.pone.0222139  

68. Nindrea, R. D., Aryandono, T., Lazuardi, L., & 
Dwiprahasto, I. (2019). Association of Dietary Intake 
Ratio of n-3/n-6 Polyunsaturated Fatty Acids with Breast 
Cancer Risk in Western and Asian Countries: A Meta-
Analysis. Asian Pacific Journal of Cancer Prevention : 
APJCP, 20(5), 1321–1327. 
https://doi.org/10.31557/APJCP.2019.20.5.1321  

69. Zhang, Y. F., Lu, J., Yu, F. F., Gao, H. F., & Zhou, Y. 
H. (2014). Polyunsaturated fatty acid intake and risk of 
lung cancer: a meta-analysis of prospective studies. PloS 
One, 9(6), e99637. 
https://doi.org/10.1371/journal.pone.0099637  

70. MacLean, C. H., Newberry, S. J., Mojica, W. A., 
Khanna, P., Issa, A. M., Suttorp, M. J., Lim, Y. W., 
Traina, S. B., Hilton, L., Garland, R., & Morton, S. C. 
(2006). Effects of omega-3 fatty acids on cancer risk: a 
systematic review. JAMA, 295(4), 403–415. 
https://doi.org/10.1001/jama.295.4.403  

71. Bertuccio, P., Rosato, V., Andreano, A., Ferraroni, M., 
Decarli, A., Edefonti, V., & La Vecchia, C. (2013). 
Dietary patterns and gastric cancer risk: a systematic 
review and meta-analysis. Annals of oncology : Official 
Journal of the European Society for Medical Oncology, 
24(6), 1450–1458. https://doi.org/10.1093/annonc/mdt108  

72. Jiao, L., Chen, L., White, D. L., Tinker, L., Chlebowski, 
R. T., Van Horn, L. V., Richardson, P., Lane, D., Sangi-
Haghpeykar, H., & El-Serag, H. B. (2018). Low-fat 
Dietary Pattern and Pancreatic Cancer Risk in the 
Women's Health Initiative Dietary Modification 
Randomized Controlled Trial. Journal of the National 
Cancer Institute, 110(1), 49–56. 
https://doi.org/10.1093/jnci/djx117  

https://publications.iarc.fr/122
https://doi.org/10.1016/j.soncn.2016.05.004
http://www.fao.org/ag/agn/nutrition/docs/Fats%20and%20Fatty%20Acids%20Summary.pdf
http://www.fao.org/ag/agn/nutrition/docs/Fats%20and%20Fatty%20Acids%20Summary.pdf
https://doi.org/10.3945/ajcn.112.049064
https://doi.org/10.1186/1743-7075-11-12
https://doi.org/10.1016/j.clnu.2020.07.007
https://doi.org/10.1002/ijc.29938
https://doi.org/10.1007/s10555-007-9096-5
https://doi.org/10.1073/pnas.0334211100
https://doi.org/10.1186/1471-2482-13-S2-S14
https://doi.org/10.1016/j.cgh.2019.06.031
https://doi.org/10.1016/j.amjmed.2012.01.022
https://doi.org/10.1371/journal.pone.0222139
https://doi.org/10.31557/APJCP.2019.20.5.1321
https://doi.org/10.1371/journal.pone.0099637
https://doi.org/10.1001/jama.295.4.403
https://doi.org/10.1093/annonc/mdt108
https://doi.org/10.1093/jnci/djx117


              Mehdad et al.                                                                                                                                                                 Cancer prevention 

 

Nor. Afr. J. Food Nutr. Res. 2020; 4(8): 325-335    334 

73. World Health Organization (WHO). Body Mass Index : 
BMI classification. Available at : 
http://www.assessmentpsychology.com/icbmi.htm   

74. World Health Organization (WHO). The WHO Child 
Growth Standards. Available at : 
https://www.who.int/childgrowth/en/   

75. Renehan, A. G., Tyson, M., Egger, M., Heller, R. F., & 
Zwahlen, M. (2008). Body-mass index and incidence of 
cancer: a systematic review and meta-analysis of 
prospective observational studies. Lancet (London, 
England), 371(9612), 569–578. 
https://doi.org/10.1016/S0140-6736(08)60269-X  

76. Avgerinos, K. I., Spyrou, N., Mantzoros, C. S., & 
Dalamaga, M. (2019). Obesity and cancer risk: Emerging 
biological mechanisms and perspectives. Metabolism: 
Clinical and Experimental, 92, 121–135. 
https://doi.org/10.1016/j.metabol.2018.11.001  

77. Arcidiacono, B., Iiritano, S., Nocera, A., Possidente, K., 
Nevolo, M. T., Ventura, V., Foti, D., Chiefari, E., & 
Brunetti, A. (2012). Insulin resistance and cancer risk: an 
overview of the pathogenetic mechanisms. Experimental 
Diabetes Research, 2012, 789174. 
https://doi.org/10.1155/2012/789174  

78. Larsson, S. C., Mantzoros, C. S., & Wolk, A. (2007). 
Diabetes mellitus and risk of breast cancer: a meta-
analysis. International Journal of Cancer, 121(4), 856–
862. https://doi.org/10.1002/ijc.22717  

79. van Gemert, W. A., Schuit, A. J., van der Palen, J., May, 
A. M., Iestra, J. A., Wittink, H., Peeters, P. H., & 
Monninkhof, E. M. (2015). Effect of weight loss, with or 
without exercise, on body composition and sex hormones 
in postmenopausal women: the SHAPE-2 trial. Breast 
Cancer Research : BCR, 17(1), 120. 
https://doi.org/10.1186/s13058-015-0633-9  

80. Bandera, E. V., Fay, S. H., Giovannucci, E., Leitzmann, 
M. F., Marklew, R., McTiernan, A., Mullee, A., Romieu, 
I., Thune, I., Uauy, R., Wiseman, M. J., & World 
Cancer Research Fund International Continuous Update 
Project Panel (2016). The use and interpretation of 
anthropometric measures in cancer epidemiology: A 
perspective from the world cancer research fund 
international continuous update project. International 
Journal of Cancer, 139(11), 2391–2397. 
https://doi.org/10.1002/ijc.30248  

81. Keum, N., Greenwood, D. C., Lee, D. H., Kim, R., 
Aune, D., Ju, W., Hu, F. B., & Giovannucci, E. L. 
(2015). Adult weight gain and adiposity-related cancers: a 
dose-response meta-analysis of prospective observational 
studies. Journal of the National Cancer Institute, 107(2), 
djv088. https://doi.org/10.1093/jnci/djv088  

82. World Health Organization (WHO). Waist 
circumference and waist–hip ratio: Report of a WHO 
expert consultation. Geneva, 8-11 December 2008. 
Available at: 
https://www.who.int/nutrition/publications/obesity/WH
O_report_waistcircumference_and_waisthip_ratio/en/   

83. Saris, W. H., Blair, S. N., van Baak, M. A., Eaton, S. B., 
Davies, P. S., Di Pietro, L., Fogelholm, M., Rissanen, A., 
Schoeller, D., Swinburn, B., Tremblay, A., Westerterp, 
K. R., & Wyatt, H. (2003). How much physical activity 
is enough to prevent unhealthy weight gain? Outcome of 
the IASO 1st Stock Conference and consensus statement. 
Obesity Reviews : an official journal of the International 
Association for the Study of Obesity, 4(2), 101–114. 
https://doi.org/10.1046/j.1467-789x.2003.00101.x  

84. Warburton, D. E., Nicol, C. W., & Bredin, S. S. (2006). 
Health benefits of physical activity: the evidence. CMAJ : 
Canadian Medical Association Journal = Journal de 
l'Association Médicale Canadienne, 174(6), 801–809. 
https://doi.org/10.1503/cmaj.051351  

85. Pedersen, L., Idorn, M., Olofsson, G. H., Lauenborg, B., 
Nookaew, I., Hansen, R. H., Johannesen, H. H., Becker, 
J. C., Pedersen, K. S., Dethlefsen, C., Nielsen, J., Gehl, 
J., Pedersen, B. K., Thor Straten, P., & Hojman, P. 
(2016). Voluntary Running Suppresses Tumor Growth 
through Epinephrine- and IL-6-Dependent NK Cell 
Mobilization and Redistribution. Cell Metabolism, 
23(3), 554–562. https://doi.org/10.1016/j.cmet.2016.01.011  

86. Bradley, R. L., Jeon, J. Y., Liu, F. F., & Maratos-Flier, E. 
(2008). Voluntary exercise improves insulin sensitivity 
and adipose tissue inflammation in diet-induced obese 
mice. American journal of physiology. Endocrinology 
and Metabolism, 295(3), E586–E594. 
https://doi.org/10.1152/ajpendo.00309.2007  

87. Fisher-Wellman, K., & Bloomer, R. J. (2009). Acute 
exercise and oxidative stress: a 30 year history. Dynamic 
Medicine : DM, 8, 1. https://doi.org/10.1186/1476-
5918-8-1  

88. Selamoglu, S., Turgay, F., Kayatekin, B. M., Gönenc, S., 
& Yslegen, C. (2000). Aerobic and anaerobic training 
effects on the antioxidant enzymes of the blood. Acta 
Physiologica Hungarica, 87(3), 267–273. 
https://doi.org/10.1556/APhysiol.87.2000.3.5  

89. Ulrich, C. M., Wiskemann, J., & Steindorf, K. (2012). 
Physiologische und molekulare Mechanismen der 
Wirkung von körperlicher Aktivität auf das Krebsrisiko 
und den Verlauf einer Krebserkrankung [Physiologic and 
molecular mechanisms linking physical activity to cancer 
risk and progression]. Bundesgesundheitsblatt, 
Gesundheitsforschung, Gesundheitsschutz, 55(1), 3–9. 
https://doi.org/10.1007/s00103-011-1400-4  

90. Murray, J. M., Coleman, H. G., & Hunter, R. F. (2020). 
Physical activity and cancer risk: Findings from the UK 
Biobank, a large prospective cohort study. Cancer 
Epidemiology, 68, 101780. 
https://doi.org/10.1016/j.canep.2020.101780  

91. Lugo, D., Pulido, A. L., Mihos, C. G., Issa, O., Cusnir, 
M., Horvath, S. A., Lin, J., & Santana, O. (2019). The 
effects of physical activity on cancer prevention, 
treatment and prognosis: A review of the literature. 
Complementary Therapies in Medicine, 44, 9–13. 
https://doi.org/10.1016/j.ctim.2019.03.013  

http://www.assessmentpsychology.com/icbmi.htm
https://www.who.int/childgrowth/en/
https://doi.org/10.1016/S0140-6736(08)60269-X
https://doi.org/10.1016/j.metabol.2018.11.001
https://doi.org/10.1155/2012/789174
https://doi.org/10.1002/ijc.22717
https://doi.org/10.1186/s13058-015-0633-9
https://doi.org/10.1002/ijc.30248
https://doi.org/10.1093/jnci/djv088
https://www.who.int/nutrition/publications/obesity/WHO_report_waistcircumference_and_waisthip_ratio/en/
https://www.who.int/nutrition/publications/obesity/WHO_report_waistcircumference_and_waisthip_ratio/en/
https://doi.org/10.1046/j.1467-789x.2003.00101.x
https://doi.org/10.1503/cmaj.051351
https://doi.org/10.1016/j.cmet.2016.01.011
https://doi.org/10.1152/ajpendo.00309.2007
https://doi.org/10.1186/1476-5918-8-1
https://doi.org/10.1186/1476-5918-8-1
https://doi.org/10.1556/APhysiol.87.2000.3.5
https://doi.org/10.1007/s00103-011-1400-4
https://doi.org/10.1016/j.canep.2020.101780
https://doi.org/10.1016/j.ctim.2019.03.013


              Mehdad et al.                                                                                                                                                                 Cancer prevention 

 

335                    Nor. Afr. J. Food Nutr. Res. 2020; 4(8): 325-335  

92. Lee I. M. (2003). Physical activity and cancer prevention-
-data from epidemiologic studies. Medicine and Science 
in Sports and Exercise, 35(11), 1823–1827. 
https://doi.org/10.1249/01.MSS.0000093620.27893.23  

93. Moore, S. C., Lee, I. M., Weiderpass, E., Campbell, P. 
T., Sampson, J. N., Kitahara, C. M., Keadle, S. K., 
Arem, H., Berrington de Gonzalez, A., Hartge, P., 
Adami, H. O., Blair, C. K., Borch, K. B., Boyd, E., 
Check, D. P., Fournier, A., Freedman, N. D., Gunter, 
M., Johannson, M., Khaw, K. T., … Patel, A. V. (2016). 
Association of Leisure-Time Physical Activity With Risk 
of 26 Types of Cancer in 1.44 Million Adults. JAMA 
Internal Medicine, 176(6), 816–825. 
https://doi.org/10.1001/jamainternmed.2016.1548  

94. Patel, A. V., Friedenreich, C. M., Moore, S. C., Hayes, S. 
C., Silver, J. K., Campbell, K. L., Winters-Stone, K., 
Gerber, L. H., George, S. M., Fulton, J. E., Denlinger, 
C., Morris, G. S., Hue, T., Schmitz, K. H., & Matthews, 
C. E. (2019). American College of Sports Medicine 
Roundtable Report on Physical Activity, Sedentary 
Behavior, and Cancer Prevention and Control. Medicine 
and Science in Sports and Exercise, 51(11), 2391–2402. 
https://doi.org/10.1249/MSS.0000000000002117 

95. Zhao, Z., Yin, Z., Pu, Z., & Zhao, Q. (2017). 
Association Between Consumption of Red and Processed 
Meat and Pancreatic Cancer Risk: A Systematic Review 
and Meta-analysis. Clinical Gastroenterology and 
Hepatology : the official clinical practice journal of the 
American Gastroenterological Association, 15(4), 486–
493.e10. https://doi.org/10.1016/j.cgh.2016.09.143  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

96. Perrine, C. G., Nelson, J. M., Corbelli, J., & Scanlon, K. 
S. (2016). Lactation and Maternal Cardio-Metabolic 
Health. Annual Review of Nutrition, 36, 627–645. 
https://doi.org/10.1146/annurev-nutr-071715-051213  

97. Mindikoglu, A. L., Abdulsada, M. M., Jain, A., Choi, J. 
M., Jalal, P. K., Devaraj, S., Mezzari, M. P., Petrosino, J. 
F., Opekun, A. R., & Jung, S. Y. (2020). Intermittent 
fasting from dawn to sunset for 30 consecutive days is 
associated with anticancer proteomic signature and 
upregulates key regulatory proteins of glucose and lipid 
metabolism, circadian clock, DNA repair, cytoskeleton 
remodeling, immune system and cognitive function in 
healthy subjects. Journal of Proteomics, 217, 103645. 
https://doi.org/10.1016/j.jprot.2020.103645   

98. Trestini, I., Carbognin, L., Bonaiuto, C., Tortora, G., & 
Bria, E. (2018). The obesity paradox in cancer: clinical 
insights and perspectives. Eating and weight disorders : 
EWD, 23(2), 185–193. https://doi.org/10.1007/s40519-
018-0489-y 

99. Ennour-Idrissi, K., Maunsell, E., & Diorio, C. (2015). 
Effect of physical activity on sex hormones in women: a 
systematic review and meta-analysis of randomized 
controlled trials. Breast Cancer Research : BCR, 17(1), 
139. https://doi.org/10.1186/s13058-015-0647-3  

100. Chlebowski R. T. (2013). Nutrition and physical activity 
influence on breast cancer incidence and outcome. Breast 
(Edinburgh, Scotland), 22 Suppl 2, S30–S37. 
https://doi.org/10.1016/j.breast.2013.07.006    

 

 

 

 

 

 

Cite this article as: Mehdad, S., Mansour, S., Aguenaou, H. & Taghzouti, K. (2020). Diet, weight status, and physical activity in cancer prevention. The North 
African Journal of Food and Nutrition Research, 4 (8), 325-335. https://doi.org/10.51745/najfnr.4.8.325-335 

 
© 2020 The Author(s). This is an open-access article. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any 
medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The images or other third-party material in 
this article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/. 
 
 
 

https://doi.org/10.1249/01.MSS.0000093620.27893.23
https://doi.org/10.1001/jamainternmed.2016.1548
https://doi.org/10.1249/MSS.0000000000002117
https://doi.org/10.1016/j.cgh.2016.09.143
https://doi.org/10.1146/annurev-nutr-071715-051213
https://doi.org/10.1016/j.jprot.2020.103645
https://doi.org/10.1007/s40519-018-0489-y
https://doi.org/10.1007/s40519-018-0489-y
https://doi.org/10.1186/s13058-015-0647-3
https://doi.org/10.1016/j.breast.2013.07.006
https://doi.org/10.51745/najfnr.4.8.325-335
http://creativecommons.org/licenses/by/4.0/

	Diet, weight status, and physical activity in cancer prevention
	Slimane Mehdad 1 *     , Saida Mansour 1, Hassan Aguenaou 2         , Khalid Taghzouti 1
	1 Introduction
	2 Material and Methods
	3 Results
	2
	3.1 Relationship between diet and cancer
	3.1.1 Diet components which probably reduce cancer risk
	3.1.2 Diet components that may increase cancer risk
	3.2 Relationship between weight status and cancer
	3.3 Physical activity
	4 Discussion
	5 Conclusion
	References
	Cite this article as: Mehdad, S., Mansour, S., Aguenaou, H. & Taghzouti, K. (2020). Diet, weight status, and physical activity in cancer prevention. The North African Journal of Food and Nutrition Research, 4 (8), 325-335. https://doi.org/10.51745/naj...
	© 2020 The Author(s). This is an open-access article. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as yo...

